Iodination of toxin II from the sea anemone Anemonia sulcata gives a labeled monoiododerivative that retains 80% of the original neurotoxicity. This derivative binds specifically to rat brain synaptosomes at 20'C and pH 7.4 with a second-order rate constant of association ka = 4.6 X 104 M-' sect and a first-order rate constant of dissociation kd = 1.1 X 10-2 sect. The binding occurs on the Na+ channel at a binding site distinct from that of other gating system toxins like batrachotoxin, veratridine, grayanotoxin, aconitine, and pyrethroids.
The maximal binding capacity Bmax is 3.2 pmol/mg of protein (i.e., about two sea anemone toxin binding sites per tetrodotoxin binding site) and the Kd is 240 nM for the monoiododerivative and 150 nM for the native toxin. Corresponding binding parameters for the association of a 1251-labeled derivative of toxin II from the scorpion Androctonus australis Hector are Bmax = 0.3 pmol/mg of protein and Kd = 1 nM, whereas the Kd of the unmodified scorpion toxin is 0.6 nM. Competition experiments involving scorpion toxins, sea anemone toxins, and synaptosomes demonstrate that, although the sea anemone toxin is able to displace the scorpion toxin bound to synaptosomes, the scorpion toxin does not displace the sea anemone toxin. The sea anemone toxin but not the scorpion toxin binds to depolarized synaptosomes. Differences between binding properties of the two polypeptide toxins are analyzed in the discussion.
A number of toxic molecules are now available for the analysis of the structural organization and function of the voltagedependent Na+ channel in excitable membranes. These toxins include (i) tetrodotoxin and saxitoxin, which bind at or near the selectivity filter of the Na+ channels (1, 2); (ii) veratridine, batrachotoxin, aconitine, and grayanotoxin, which depolarize excitable membranes by causing a persistent activation of the Na+ channels (1); and (iii) sea anemone and scorpion neurotoxins, which slow down the closing (inactivation) of Na+ channels in axons (3) (4) (5) and in various excitable cells in culture (6) (7) (8) (9) (10) .
The biochemical characterization of receptors that selectively recognize each class of toxins is an important step towards the understanding of the molecular mechanisms of action of these toxins and the mode of functioning of the Na+ channel in excitable tissues. Receptors that have been best characterized biochemically are those of tetrodotoxin and saxitoxin (2, 11, 12) . Radiolabeled scorpion toxins have also been prepared and used to identify Na+ channels (13) (14) (15) . The binding of these polypeptide toxins seems to be strongly voltage dependent (16) and for that reason will probably be difficult to use in biochemical studies of the Nab channel that necessitate working with membranes or detergent-solubilized fractions.
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nel. These polypeptide toxins (17) (18) (19) selectively alter the functioning of the gating system of the channel without interfering with the binding of tetrodotoxin or saxitoxin at or near the selectivity filter (4, 8) . They have been shown to interact with a large variety of excitable membranes including myelinated and nonmyelinated axons (4, 5) , neuronal cells in culture (8) , cardiac and skeletal muscle cells in culture (7), and nerve terminals (20) .
We describe in this paper the preparation and purification NaCI. The chromatography was followed by automatic recording of the absorbance at 230 and 280 nm with a Seive elugraph and by measurement of the radioactivity in each fraction with a Packard Tri-Carb liquid scintillation spectrometer (model 2450 or 3390). AaHII was iodinated by the lactoperoxidase method and purified by gel filtration as described (25) . Different specific radioactivities (from 12.5 to 2000 Ci/mmol) were obtained for both iodotoxins by varying the ratio of Na'25I to Na'271 used in the iodination procedures.
LD5o Measurements. LD50 measurements on mice or crabs were carried out as described (25, 26) .
Synaptosome Preparation. Synaptosomes were prepared from brains of male Sprague-Dawley rats (200-250 g body weight) by the method of Gray and Whittaker (27) as modified by Abita et al. (20) . Protein concentration was determined by the method of Hartree (28) by the chloramine-T method. After completion of the iodination reaction, 200 ul of 1% bovine serum albumin was added and the mixture was loaded on an SP-Sephadex C-25 column (2 X 21 cm) equilibrated and eluted with 50 mM NaH2PO4 (pH 5.5) containing 160 mM NaCl. [125I]AaH11 (0.35 nM) was incubated with synaptosomes (1 mg of protein per ml) and increasing concentrations of unlabeled AaHjj (0) or ATX11 (0) in the choline medium. The radioactivity bound to synaptosomes was determined after incubation for 30 min at 20'C.
(iii) Neither AaHI nor L. quinquestriatus unlabeled scorpion toxin was able to displace [125IATXII bound to synaptosomes, even at concentrations as high as 10 MiM (Fig. 4A) . (Fig. 4B) , which corresponds to a Kd of 160 nM, in satisfactory agreement with the KO.5 value (150 nM) obtained in competition with [12' I]ATXII (Fig. 4A) and with the Kd value (240 nM) obtained by direct binding experiments (Fig. 3A) .
Membrane Potential Dependence for the Binding of
[1251]ATXI and [125I]AaHI to Synaptosomes. Synaptosomes isolated from rat brain are able to keep their original membrane potential provided that they are incubated in a medium of suitable osmolarity and potassium concentration (29) . Because the mode of action of scorpion toxins has been described as membrane potential-dependent (16), we have studied the effect of depolarizing agents on the binding of both toxins to synaptosomes. Fig. 5A shows that an increase of the potassium concentration in the incubation medium, which induces depolarization of synaptosomes (29) Another way to depolarize synaptosomes is to use veratridine in the presence of Na+ (29) . Fig. 5B shows that veratridine concentrations up to 300,uM are without effect on the binding of [125I]ATXi either in the choline or in the sodium medium.
Conversely, the binding of [12'I] AaHII was decreased by 50% or 80% when synaptosomes were incubated with veratridine at 6 ,M or 300 ,M, respectively, in the sodium medium. This effect can be fully reversed in the presence of 100 nM tetrodotoxin, which is known to prevent the depolarizing action of veratridine by closing Na+ channels (1) [11'I] AaH11 to synaptosomes has provided a series of interesting observations. These two polypeptide toxins are known to have similarities in their mode of action. Both of them slow down the inactivation process (i.e., the closing of the Na+ channel in axons) (3, 4) and AaH11 stimulates neurotransmitter efflux from synaptosomes (31) by a mechanism identical to the ATX11-induced efflux (20) . In spite of these physiological analogies, no sequence homology can be found in the chemical structure of these polypeptide toxins (18, 32) .
Results presented in this paper show that the structural dif- 
